SUMMARY A self-selected sample of 417 urban and 379 rural preschool children attending the under-5s clinics was weighed in Sierra Leone. The individual weights were related to the weight-forage Harvard 3rd centiles and 80 % levels of the Harvard medians. In this analysis there were considerable discrepancies between the sexes. Further investigation showed that the distribution of the weight-for-age Harvard centiles for girls is much wider than the distribution of the Harvard centiles for boys. These distributions appear to be unusual when compared with those from London and Hong Kong studies. Accordingly, use of the weight-for-age Harvard centiles may lead to inaccuracy in the assessment of the nutritional status of preschool children.
The weight-for-age Harvard tables (Stuart and Stevenson, 1950) are extensively used as general standards of reference in assessing the nutrition of children. The norms from birth to 5 years are based on measurement between 1930 and 1939 of a low to middle socioeconomic group of Boston children, mostly of Irish descent (Stuart, 1939) . Degrees of malnutrition can be expressed by relating a single weight measurement to four levels below 90%, 80 %, 70%, and 60 % of a standard median weight-for-age, i.e. the 50th centile or P50 (Jelliffe, 1966) . This method (here called the percentage method) has been widely used in Africa and Asia. A similar system using 90%, 75%, and 60% levels has been much used in South America (Gomez et al. 1956 ).
The opportunity for this study of methodology in the assessment of nutritional status arose in July 1972, when the author visited Sierra Leone (Morley, 1973) were marked to prevent reweighing. All the dates of birth of the children in Freetown were known at least to the month, and in the rural area about twothirds were similarly known. The remaining third were derived from a local calendar of agricultural activity and events with the assistance of a local Mende nurse as an interviewer and interpreter, as suggested by Jelliffe (1966) . The dates were converted into decimal years and decimal ages were calculated. Means, standard deviations, and medians were calculated for age group and sex and the analysis of weight growth in urban and rural areas is in preparation. The individual weights were plotted in relation to the Harvard centiles (Stuart and Stevenson, 1950) ; the 90%, 80%, 70%, and 60% levels of sex-specific Harvard P50 (calculated from Stuart and Stevenson, 1950) ; the 90%, 80%, 70%, and 60% levels of sex-combined Harvard P50 (Jelliffe, 1966) .
The 'percentage method' as recommended by Jelliffe (1966) has the sex-combined Harvard P50 as the general standard of reference. In this study the sex-specific Harvard P50. were also used as general standards for comparison. The 80% level of standard P50 (Seoane and Latham, 1971 ) and the standard Ps (Bengoa, 1970) were selected for closer study because of the significance attached to them in the past in the assessment of malnutrition.
Results
There were 417 children, aged 0-4 years, weighed in Freetown and 379 in Bumpe Chiefdom. The sexes were approximately equally distributed and the age group samples were 372 at 0-1 years, 225 at 1-2 years, 116 at 2-3 years, and 83 at 3-4 years. The Table shows the number of boys and girls in the urban and rural communities falling below the sexspecific Harvard P3 (Stuart and Stevenson, 1950) , the 80% level of sex-combined Harvard P50 (Jelliffe, 1966) , the 80% level of sex-specific Harvard P50 (calculated from Stuart and Stevenson, 1950) .
In girls a clear difference was found in the nutrition level of the urban and rural residents according to any of the three methods of analysis; boys, however, are apparently similar in urban and rural areas. However, the figures in the Table show certain discrepancies. In Freetown the number of boys falling below the sex-specific P3 is similar to the number of girls, but the number of boys falling below the sex-combined 80% level is considerably smaller than the number of girls. In contrast to this, in the Bumpe Chiefdom, more boys fall below the sex-Ep.cific P3 than girls, but the number of boys falling below the sex-combined 80 % level is smaller than the number of girls. Even when the relationship of the number of boys to girls below the sex-specific 80 % level is compared with the relationship below the sex-specific P3 for each of the two communities, the marked discrepancy between the methods is still shown. This will be discussed below.
Discussion
In Fig. 1 The discrepancy between the sexes using these two methods of analysis is only slightly reduced when the 80 % level of the sex-specific P50 is used. Accordingly in the Harvard tables, the relationship of the 80% level of the sex-specific P50 to the sex-specific P3 for boys is different from the relationship for girls. Therefore weight-for-age distribution Errors arising in assessing nutritional status 393 of the Harvard sample is different in boys and girls. This finding is further examined. In Fig. 2 the Harvard P3, P50, and P97 for boys and for girls aged 1-4 years are plotted and compared with similar graphs for a random sample of 160 London children followed longitudinally from birth (Tanner et al., 1966) ; a sample of 3600 healthy Southern Chinese preschool children of a low socioeconomic urban Hong Kong background, measured during 1963-4 (Chang et al., 1965) . This figure shows that in the Harvard tables there is a wider spread between P3 and P50 for girls than there is for boys by 300-500 g. However, in both the London and Hong Kong studies the tendency is for girls to have a narrower spread than the boys between the P3 and P50. In addition, from 3 to 5 years of age the Harvard P97 for girls is at least 1 kg above that for boys (18-96 kg versus 17X78 kg at 3 years of age). This unexpected anomaly is possibly due to the method of analysis or sampling in the Harvard study. Clearly the distributions of weight-for-age in the Harvard tables for preschool children appear to be unusual, and the use of the Harvard centiles may lead to error in the assessment of nutritional status.
Furthermore, in the 'percentage method' of assessment of malnutrition there seems to be inherent error because this method does not take account of the normal range of distribution of the standards. In Fig. 3 the relationship of the 80% level of the local sex-specific P50 to the local sexspecific P3 is illustrated for 'Harvard', London, and Hong Kong children aged 1-4 years. It can be seen that in the Hong Kong study the local sexspecific 80% levels occupy positions as much as 600 g below the local sex-specific P3, whereas in the London study the local sex-specific 80% levels closely follow the local sex-specific P3. This study has shown that such a difference may lead to substantial error in the assessment of prevalence of malnutrition. Accordingly, the Hong Kong sex-specific 80% levels when used as local standards of reference are not comparable with the London sex-specific 80% levels. This is largely because the figures for Hong Kong Chinese children have narrower spreads between P3 and P50 than the figures for the London children. Stuart and Meredith (1946) have already stressed, 'Some meaning may be derived by relating it (a recorded measurement) to a standard figure representing the average, but much more is obtained when it is related to figures depicting the distribution for the measurement'. The experience of this study supports this view. Clearly the 'percentage method' as suggested by Jelliffe (1966) and Gomez et al, (1956) 
